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Considering .A.B and CD the given tangents, therefore « and a' given quan- 
tities, and a" variable, we have in (11) only to eliminate «" to obtain the equa- 
tion of the required loeus. Thus, putting for the sake of brevity l/a-\-l/a'=a, 
l/aa'=6, we find the equation of the locus to be 

4ay-4(3-&)a;=m[3(l+a-)-&(4-&)]- 
Consequently, the locus is a straight line. 

Also solved by O. B. M. ZEBR. 

165. Proposed by W. H. ECHOLS. B.Sc. S.E., Professor of Mathematics. University of Virginia. Charlotts- 
ville, Va. 

OB—b, OA—a are the semi-conjugate diameters of an ellipse. Draw BM perpendic- 
ular to and equal to OA, cutting it in N. Show that as M slides on the fixed line OM and 
N on OA the point B traces the curve. 



Solution by the PROPOSER. 

Let MITB' be an arbitrary position of the 
line. Draw B'Q parallel to Ox, join M' Q. Then 



M'J _ M'N' 
JQ ~N'B' 



NB 



.-. M' Q is perpendicular to Ox. 
Hence, if B' Q=x, OQ=y, we have 



a'i 



x*+(M'Qy=a 2 , ovx* + -j^-y*-=a 



> ■'.■ . - ""- V ■ -■ ■■- ' --..■'": 



* s /a 8 +yV* 2 =i- 



Q. B. D. 



166. Proposed by S. F. NORRIS. Professor of Astronomy and Mathematics. Baltimore City College, Balti- 
more, Md. 

Two cities are 200 miles apart. To what height must a man ascend from one city in 
order that he may see the other, supposing the circumference of the earth to be 25,000 
miles? [From Wentworth's New Plane and Solid Geometry, page 381, No. 619.] Required 
solution by Geometry. 

Solntion by DANIEL NORTHROP. Mandana, N. 7. 

Let A be the position of one city and B the position of the second, distant 
on a straight line from A, a=200 miles. Let P be the position of the man above 
A when just able to see the city B, h his height above A. Draw the line PA and 
extend it through the center of the earth to the point D opposite A. Draw the 
line PB. Then we have PB 3 =PDxPA, or PB*--=(A-| 2E)h. 
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From the similar triangles PAB and PBD, we have PB:DB=PA:AB, or 
PB:DB=h:a. But BB= x /{AD*-AB*)= v /(4M*-a*). 

.-. PB: ,/(4.R 2 -a 2 )=A:a. Whence P£= ty(.4B % -a*) 

. A 8 (4i2 2 -a 2 ) 



a 2 
2Ra* Ba s 



h(h+2R). 

5.0062 miles. 



4R8_2«2 2ie*-a 8 " 

Also solved by G.. B. JIT. ZEB.B, £. C. W.4.LJJEB, H. O. IFff/rAKER, and J. 8CHEEEER. 



CALCULUS. 

127. Proposed by J. A. CALDEEHEAD, B.Sc, Professor of Mathematics, Carry University, Pittsburg. Pa. 
Find the moment of inertia of a parallelogram about an axis perpendicular to its 

plane and passing through the intersection of its diagonals. 

Solution by G. E. M. ZEEE, A.M.. Ph; D., The Temple College. Philadelphia, Pa.; J. SCHEPPEE, A. M., Hag- 
erstown, Md., and J. M. ARNOLD, Crompton, R. I. 

Let the intersection of the diagonals be the origin; straight lines through 
the origin parallel to the sides, the axes; a, b the sides. 
Then the required moment of inertia is 

ri» rib 

J= i osm/?l I [(z+yoosj3y+y 2 sm ,l pidxdy 

where /? is the acute angle of the parallelogram. 

.-. J=/>sin/9 f ° (fee 8 + T V&8)^= 1 V,»a6sin/?(a s + & 2 )=J,i»(« ! +& 8 ). 

Also solved by W. J. QBEENSTBEET and L. C. WALKER. 

128. Proposed by J. SCHEFPEE, A. M„ Hagerstown, Md. 

d s 1f 

The differential equation of a curve is -=-| -f y=0. Find its equation, there 

being the additional conditions that for x=0, y=l, that the tangent at the point 
(0, 1) makes an angle of 45° with the axes, and finally that that point is a point 
of inflexion. 

Solution by WILLIAM H00TEB, A. M., Ph. D.. Professor of Mathematics and Astronomy. Ohio University, 
Athens, 0.; and L. C. WALKER, A. M., Professor of Mathematics, Petaluma High School, Petaluma, Cal. 

Using D for the operator d/dx, the given equation is 

(D« +l)y=0 (1), orC» 2 -I>+l)(D+l)y=0. (2). 



